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Abstract 
Thirty-three optometry students, unfamilar with the purpose of the 
study and with no general binocular dysfunctions, were tested to 
assess the effect of 7 PD and 5 PD base-in prism on reading 
comprehension. Subjects wore control and experimental spectacles 
(no prism and prism, respectively). In a pre-determined time 
period, the subjects were required to read standardized testing 
materials and answer comprehensive, multiple-choice questions. Due 
to a lack of test packet to packet homogeneity, data was rendered 
inadequate for analysis. However, tendencies were found in which 
prism does effect reading comprehension. Suggestions regarding 
improvement in experimental design are discussed. 
Introduction 
Visual skills necessary for comfortable and comprehensive 
reading include sufficient visual acuity, accommodation, convergence, 
and eye movements. There is much debate as to the degree with 
which these factors relate to reading. However, studies have shown 
decreased reading performance in individuals with inefficient visual 
I-IJ 
skills. There are many causes for decrements in reading 
performance. Some include convergence insufficiency, 
accommodative insufficiency, nystagmus, intermittent strabismus, 
and accommodative convergence mismatch. 
Ludlam and Ludlam used base-in prism as a stressor to induce 
accommodative convergence stress. With this stressor, they tested 
reading comprehension on optometry students 1 and grade school 
'l. 
students. The studies showed that 9 PD base-in prism has a 
statistically-significant, deleterious effect on reading comprehension. 
Since it has been shown that an accommodative convergence 
stressor does, in fact, decrease reading comprehension, it is necessary 
to isolate the minimum accommodative convergence mismatch which 
will effect comprehension. In this study, base-in prism will be used 
in the same manner to create an accommodative convergence 
mismatch. However, m order to assess the limit of the stressor, 
decreased amounts of prism will be used until no statistically 
significant effect on reading comprehension is measureable. 
Methods 
Thirty-three optometry students, aged 21-46 years, were used 
as subjects. Four of the subjects were eliminated from the study due 
to low duction ranges, leaving 25 males and 4 females as qualified 
subjects. Study participants fulfill the following optometric 
requirements: 
r-Far and near visual acuity through habituala Rx equal to a 
minimum of 20/20 OD, OS, OU 
-Binocular vision with a minimum of 26 arc seconds per 
Stereofly 
-No ocular pathology 
-Unrestricted, smooth eye movements 
-Near point of convergence < 4"/6" 
-Cover test through habitual: Far = ortho + 3 PD; 
Near = 6 XO + 3PD 
-Ductions: Base Out > 18 PD; Base In > 16PD 
The subjects, unaware of the purpose of the study, completed 
two testing sessions; sessions were not conducted in the same day. 
A total of 8 packets (A-H) were arranged and distributed for testing. 
During the first session, the subjects read test packets A-D and 
_during the second session, read packets E-H. Test packets were 
compiled from the following standardized tests: California Basic 
Education Skills Test (CBEST), Iowa Silent Reading Test (Level 3, 
Forms E and F), and California Achievement Test (Level 19, Forms C 
and D). Each of the packets contain 4 paragraphs with a total of 24 
a Habitual is defined as the correction or condition through which the subject 
normally reads. 
multiple choice questions per packet (see appendix A for test packet 
design). A total of 96 questions were presented per testing session. 
Based on the premise that all tests were designed for college student 
testing and of equal difficulty, the paragraphs from the various 
standardized tests were distributed evenly among the packets. Test 
packets were distributed among the subjects so that each of the 
packets was read first by at least 6 subjects; this was done to 
analyze packet-to-packet homogeneity. 
The subjects received experimental spectacles containing 7 PD 
base m with packets A-D (first testing session) and 5 PD base in with 
packets E-H (second testing session). The control lenses for both 
testing sessions were plano. All lenses had a 8.00 base curve. 
Spectacle frames for control and experimental conditions were 
identical to eliminate subjective testing bias. Spectacles were 
distributed in a quasi-randomized order. 
Before testing was conducted, times necessary to complete each 
test packet were normalized (Appendix B). Subjects were not 
allowed to exceed these set times. The packets were presented at a 
fixed reading distance of 16 inches. The distance was maintained by 
a string kept in contact with the subjects' foreheads as it was 
suspended across the table between ring stands (Figure A). 
Flourescent lighting directly overhead kept room illumination 
constant at an average of 500 lux.b The subjects were instructed to 
1) read a paragraph and answer questions on the following page 
b Room illumination was measured with the Techtronics J-16 Photometer-
Radiometer and 16511 probe, Techtronics, Beaverton, Oregon. Eight 
measurements ranging from 470 to 550 lux were recorded with a mean of 500 
lux. 
without referring back, 2) keep both eyes open, 3) keep print clear 
and single, and 4) keep forehead against the string. An average of 5 
subjects were tested per session. Constant observation was provided 
by testers to assure compliance. Subjects were given a different pair 
of spectacles for each test packet and were reinstructed before each 
new packet was presented. After completing a test packet, a 4 
minute break from spectacle wear was given during which time the 
glasses were sterilized, cleaned, and adjusted as new test packets 
were presented. See Appendix C for raw data. 
Results 
It is imperative that the comprehensive questions be equal in 
difficulty in order to compare control versus experimental conditions. 
Therefore, an analysis of variance (ANOV A) for homogeneity 
between testing packets was performed for each testing condition (7 
PD and 5 PD). The statistical analysis was computed using the Apple 
Macintosh Plus program, Statview 512+ from BrainPower, Inc. The 
number of correct answers for the experimental and control 
conditions were summated (Tables 1-2). The number of the correct 
questions answered for the first control condition were entered to 
compute the ANOV A homogeneity between testing packets (Tables 
3-4). The results showed a probability, p=0.0385 for packets A-D 
(Figures 1-4) and p=0.038 for packets E-H (Figures 5-8). 
When testing the effects of 7 PD base-in (packets A-D), 48 
questions were asked. A mean of 31.138 questions were correctly 
answered with the pnsm and a mean of 32.069 questions were 
correctly answered without the prism (Figures 9-10). When testing 
the effects of 5 PD base-in (packets E-H), 48 different questions were 
asked in which a mean of 30.69 questions were correctly answered 
with the prism, and a mean of 31.621 questions were correctly 
answered without the prism (Figures 11-12). 
A one-tailed, paired t-test was performed on the number of 
correct questions answered for pnsm versus no prism. Figures 13-
14 show the probability of an experimental effect, p=0.1745 (7 PD) 
and p=0.2441 (5 PD). 
The following responses to the questions were possible: 1) a 
correct answer was given, 2) an incorrect answer was given, 3) no 
answer was given, or 4) more than one answer was given. In this 
study, no subjects gave more than one answer to a question. 
Questions not answered were a result of time limitations imposed 
and were considered incorrect. 
Figures 15-21 compare the mean number of questions omitted 
in the prism versus no prism condition for each test packet; all 
subjects completed packet E. The number of questions omitted from 
packet to packet varies. The units on the y-axis of each bar chart 
represent the mean number of questions omitted. In packets A, B, D, 
and F, more questions were not answered when reading without the 
prism than with the pnsm. In packets C, G, and H, more questions 
were not answered when reading with prism than without prism. 
An average of 5 subjects per packet did not complete the questions 
for the 7 PD condition. An average of 3.5 subjects per packet did not 
complete the questions for the 5 PD condition. 
Discussion 
The ANOV A for homogeneity between test packets of each 
prism condition indicate a statistically significant difference between 
test packets A-D and test packets E-H. Therefore, test packets are 
not of equal difficulty. The paragraphs and questions for each test 
packet combined from the three standardized testing sources were 
not successfully distributed to make a uniform testing battery. 
Conclusions regarding experimental effects can not be extrapolated 
given this flaw in the experimental design. 
'On the average, more questions were answered correctly 
without prism than with prism for both 7 PD and 5 PD. The one-
tailed, paired t-tests show this difference between experimental and 
control situations to be insignificant for both prism conditions. The 
insignificance cannot be considered valid due to the lack of 
homogeneity between test packets. 
Analysis of omitted questions reveals that more subjects were 
unable to finish answering questions when testing 7 PD than when 
testing 5 PD. It cannot be determined which condition (prism or no 
prism) was more detrimental to the completion of the reading task; 
results varied among packets as to which condition precipitated more 
omitted questions. However, this may be a reflection of the 
normalized time limits set for each packet (Appendix B). An attempt 
was made to adjust for differences in difficulty between packets by 
allowing for more time to complete some packets versus other 
packets. This attempt may not have been sufficient. In future 
studies, more preliminary trials should be conducted to assess time 
limits to assure accuracy. 
The lack of homogeneity among the four test packets m each 
prism condition inspired an alternate approach to the data. Further 
analysis showed homogeneity evident in two of the four test packets 
for each prism condition. This data will be reviewed and discussed. 
Comparisons of Homogenous Test Packets 
Figure 3 shows a mean difference value of 1 between number 
of questions correctly answered for the first control condition of test 
packets A and B. Figure 7 shows no mean difference between 
number of questions correctly answered for the first control 
condition of test packets F and G. An ANOVA was performed; data is 
shown in Figures 22-27 with p=0.5144 for test packets A and B, and 
p=l.O for test packets F and G. These p values indicate a very high 
probability that the compared test packets are similar in difficulty 
and are homogenous. 
Tables 5 and 6 show the correct answers giVen when one of the 
two test packets (A or B and F or G, respectively) was experimental, 
while the other was control. Since packets A and B and packets F 
and G were not always presented in opposing experimental 
conditions, the number of subjects m each table is fewer than the 
actual number tested initially. 
When testing the effects of 7 PD base-in (packets A and B), 24 
questions were asked. A mean of 14.75 questions were correctly 
answered with the prism, and a mean of 14.083 questions were 
correctly answered without the prism (Figures 28-29). A one-tailed, 
paired t-test shows the probability of experimental effect, p=0.2376 
(Figure 30). This low p value signifies that prism did not have a 
deleterious effect on reading comprehension. Of the 24 subjects 
tested with packets A and B, only 10 subjects answered more 
questions correctly when using no prism. Thirteen of the 24 subjects 
answered more questions correctly with the pnsm, and 1 subject 
answered the same number of questions correctly both with prism 
and without prism. 
When testing the effects of 5 PD base-in (packets F-G), 24 
questions were asked. A mean of 13.133 questions were correctly 
answered with the prism, and a mean of 15.20 questions were 
correctly answered without the prism (Figures 31-32). A one-tailed, 
paired t-test showed a probability of an experimental effect, 
p=0.0425 (Figure 33). This p value signifies a statistically significant 
effect of prism on reading comprehension at the 95% level. Of the 15 
subjects tested with packets F and G, 8 subjects answered more 
questions correctly without the pnsm. Six subjects answered more 
questions correctly with prism and 1 subject answered the same 
number of questions correctly both with prism and without prism. 
Since conclusions regarding experimental effects could not be 
extrapolated given the flaw of test packet homogeneity in the 
original experimental design, tendencies were observed utilizing 
homogenous test packets at the expense of using fewer test questions 
and fewer subjects. Upon analysis of the four homogenous test 
packets, it was unexpected to find a deleterious effect on reading 
comprehension when using 5 PD and no effect when using 7 PD. 
Given that 7 PD provides a more pronounced accommodative 
convergence mismatch, the possibility of suppression under this 
condition is greater. Suppression is an effective means to adapt to an 
accommodative convergence mismatch since convergence is 
eliminated. Due to the potential for suppression, it is suggested that 
m future studies suppression controls be employed such as polaroid 
or anaglyphic bar readers. 
Conclusion 
The m1mmum base-in prism value necessary to effect reading 
comprehension has not been elicited. The initial hypothesis of this 
study can neither be accepted nor rejected due to flaws in 
experimental design which rendered all data inadequate for analysis. 
However, using a fewer number of questions from homogenous 
packets, a deleterious effect on reading comprehension was shown 
while reading through 5 PD. 
It is imperative that this study be continued. Test packets 
must be rearranged to achieve packet to packet homogeneity. 
Additional prism values must be tested (e.g. 9, 7, 5, and 3 PD) to 
more accurately assess the true minimum accommodative 
convergence mismatch to effect reading comprehension. However, 
before increasing the number of prism values utilized, it is first 
necessary to obtain a larger sample of standardized testing materials. 
Testing materials must be of equal difficulty. It is recommended to 
increase the number of subjects tested, and to test populations 
representing other age groups. 
By assessing the mmtmum base-in pnsm value effecting 
reading comprehension, we can more confidently diagnose patients 
suffering from binocular dysfunctions, as well as obtain a greater 
appreciation for the intricacies of our visual system. The results will 
be significant to clinical optometry and visual science as a whole. 
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FIGURE A 
Appendix A 
Test Packet Design 
Test Packet A 
C3D-3* 
I2F-8 
C2C-5 
I4E-8 
Test Packet B 
C3C-3 
I3E-8 
I5F-8 
CB6-5 
Test Packet C 
CBI-3 
IIF-8 
C6C-6 
C4D-7 
Test Packet D 
CB3-3 
I2E-8 
CID-7 
CIC-6 
*The first letter signifies test source: 
Test Packet E 
C7C-3 
IIE-8 
I3F-8 
C2D-5 
Test Packet F 
C7D-3 
I4F-8 
I5E-8 
CB7-5 
Test Packet G 
CB2-3 
I6F-8 
C4C-7 
C5D-6 
Test Packet H 
CB4-3 
I6E-8 
C5C-7 
C6D-6 
C= California Achievement Test 
I= Iowa Silent Reading Test 
CB= California Basic Education Skills Test 
First number signifies paragraph number. 
Second letter signifies form of test used. 
Second number signifies number of questions following the 
paragraph. 
APPENDIX B 
Normalized Time Limits Per Packet 
Test Packet 
A 
B 
c 
D 
E 
F 
G 
H 
Time (minutes) 
11:00 
13:00 
15:00 
12:30 
14:30 
12:30 
11:30 
11:30 
SUBJECT R B c 0 E F 6 H 
1 1 24 1 8 20 24 20 20 19 20 
2 2 12 14 15 15 17 16 12 13 
3 4 11 14 16 18 16 14 12 13 
4 5 20 1 1 19 16 16 18 11 16 
5 6 14 17 18 19 17 11 12 16 
6 7 14 12 22 13 16 13 10 13 
7 8 15 15 16 21 15 17 11 17 
8 9 11 13 21 17 17 15 11 18 
9 10 15 12 19 20 20 16 15 18 
10 11 17 1 1 21 19 20 17 8 19 
11 12 1 8 14 17 1 8 17 20 17 18 
12 13 18 14 21 1 1 21 16 15 17 
13 15 15 16 20 15 19 14 16 15 
14 16 18 1 5 16 17 21 18 13 13 
15 17 18 13 1 8 1 1 17 14 16 17 
16 18 1 8 1 1 12 9 14 15 12 14 
17 19 14 1 1 20 21 19 16 10 17 
18 21 12 9 11 14 17 12 12 14 
1 9 22 20 12 21 21 20 18 14 19 
20 23 21 15 22 21 19 21 13 19 
21 25 20 17 24 23 23 20 17 21 
22 27 9 7 15 10 10 8 5 14 
23 28 9 1 0 12 1 0 15 1 0 7 15 
24 29 17 11 16 15 21 14 14 10 
25 30 19 9 10 19 16 15 8 15 
26 31 21 15 17 16 20 19 15 21 
27 32 15 16 19 15 19 17 11 15 
28 33 22 14 17 17 21 13 14 14 
29 34 13 10 17 1 1 18 17 8 13 
APPENDIX C. RAW DATA 
EHPERIMENTAl CONTROl 
1 48 38 
2 29 27 
3 30 29 
4 36 30 
5 35 33 
6 27 34 
7 31 36 
8 28 34 
9 31 35 
1 0 36 33 
1 1 31 36 
12 29 35 
1 3 30 36 
14 31 35 
15 29 31 
16 23 27 
17 31 35 
18 20 26 
1 9 41 33 
20 37 42 
21 43 41 
22 19 22 
23 22 19 
24 33 26 
25 29 28 
26 38 31 
27 34 31 
28 31 37 
29 21 30 
TABLE 1. A-D CORRECT ANSWERS (7 PD) 
EHPER I MENTAL CONTROL 
1 40 39 
2 28 30 
3 30 25 
4 27 34 
5 23 33 
6 29 23 
7 28 32 
8 28 33 
9 36 33 
10 27 37 
1 1 35 37 
12 32 37 
13 31 33 
14 26 39 
1 5 33 31 
1 6 29 26 
17 26 36 
18 31 24 
1 9 39 32 
20 32 40 
21 41 40 
22 24 1 3 
23 22 25 
24 35 24 
25 34 30 
26 39 36 
27 36 26 
28 28 34 
29 21 . 35 
TABLE 2. E-H CORRECT ANSWERS (5 PD) 
TEST DATA 
1 A 12 
2 A 1 1 
3 A 14 
4 A 15 
5 A 15 
6 A 18 
7 B 18 
8 B 1 1 
9 B 12 
1 0 B 1 3 
1 1 B 1 1 
12 B 14 
13 c 20 
14 c 1 8 
15 c 24 
1 6 c 15 
17 c 17 
1 8 c 17 
1 9 D 17 
20 D 9 
21 D 21 
22 D 15 
23 D 16 
24 D 15 
TABLE 3. A-D HOMOGENEITY VARIABLES 
TEST DATA 
1 [ 1 9 
2 [ 17 
3 [ 1 9 
4 [ 20 
5 E 17 
6 E 21 
7 F 1 6 
B F 1B 
9 F 12 
1 0 F B 
. 
1 1 F 16 
12 F 18 
13 G 1 9 
14 G 10 
15 G 15 
1 6 G 12 
1 7 G 17 
18 G 15 
1 9 H 16 
20 H 17 
21 H 1 8 
22 H 19 
23 H 1 6 
24 H 1 8 
TABLE 4. E-H HOMOGENEITY VARIABLES 
One Factor ANOVA X1: TEST 
Analysis of Variance Table 
Source: DF: Sum Squares: Mean Square: F-test: 
Between groups 3 96.667 32.222 3.38 
Within groups 20 190.667 9.533 p = .0385 
Total 23 287.333 
Model II estimate of between component variance = 7.563 
1 
7 
One Factor ANOVA X1: TEST Y1: DATA 
Group: Count: Mean: Std. Dev. : Std . Error: 
A 6 14.1 67 2.483 1 .014 
B 6 13.1 67 2.639 1.078 
c 6 18.5 3.146 1.285 
D 6 15.5 3 .886 1.586 
2 
v 
One Factor ANOVA X1: TEST Y1 : DATA 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F -test: Dunnett t: 
A vs. B 3.719 .1 05 .561 
A vs. C -4.333 3.719* 1. 97 2.431 
A vs. D -1.333 3.719 .186 .748 
B vs. C -5.333 3 .719* 2 .984 2.992 
B vs. D -2.333 3.719 .571 1.30 9 
3 
* Significant at 95% v 
FIGURE 1-3. A-D HOMOGENEITY ANOVA 
One Factor ANOVA X1: TEST 
Mean Diff.: Fisher PLSD: 
11.683 
Comparison: 
13.719 I c vs. D Scheffe F-test: Dunnett t: 1.944 
4 
[7 
FIGURE 4. A-D HOMOGENEITY ANOVA 
One Factor ANOVA X1: TEST Y1: DATA 
Analysis of Variance Table 
Source: DF: Sum Squares: Mean Square: F-test : 
Between qroups 3 76.792 25.597 3.394 
Within oro ups 2 0 150.833 7.542 I P = .038 
Total 23 227.625 
Model II estimate of between component variance = 6.019 
1 
[7 
One Factor ANOVA X1: TEST Y1: DATA 
Group: Count : Mean: Std. Dev .: Std . Error: 
E 6 18.833 1.602 .654 
F 6 14.667 3.933 1.606 
G 6 14.667 3.266 1.333 
H 6 17.333 1 .211 .494 
2 
v 
One Factor ANOVA X1 : TEST Y1 : OAT A 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
E vs. F 4.167 3.308* 2.302 2.628 
E vs. G 4.167 3 .3 08* 2.302 2.628 
E vs. H 1.5 3 .308 .298 .946 
F vs. G 0 3.308 0 0 
F vs. H -2.667 3 .308 .943 1.682 
3 
* Significant at 95% v 
FIGURES 5-7. E-H HOMOGENEITY ANOVA 
One Factor ANOVA X1: TEST Y1: DATA 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
I G vs. H 1-2.667 ,3.308 1.943 
4 
7 
FIGURE 8. E-H HOMOGENEITY ANOVA 
x1: EXPERIMENTAL 
Mean : Std. Dev. : Std. Error: Variance: Coef. Var.: Count: 
131.138 16.68 11.24 144.623 121 .453 129 I 
Minimum: Maximum: Range: Sum: Sum Squared: # Missinq: 1 
11 9 148 129 1903 129367 lo 17 
' 
X2: CONTROL 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
132.069. ,5.223 ,.97 127.281 116.287 129 I 
Minimum : Maximum: Range: Sum: Sum Squared: # Missing : 2 
11 9 142 123 1930 130588 lo 1[7 
FIGURE 9-10. A-D CORRECT ANSWER ANALYSIS (7 PO) 
X1: EXPERIMENTAL 
Mean: Std. Dev.: Std . Error: Variance: Coef. Var.: Count: 
j3o.69 15.425 11.007 129.436 117.679 129 I 
Minimum: Maximum: Range: Sum: Sum Squared: # MissinQ: 
121 141 120 ls9o 128138 lo 17 
X2: CONTROL 
Mean: Std. Dev. : Std. Error: Variance: Coef. Var.: Count: 
131 .621 16.264 11.163 139.244 119.811 129 I 
Minimum: Maximum: Range: Sum: Sum Squared: # Missing: 2 
11 3 l4o 127 1917 130095 jo 1[7 
FIGURES 11-12. I=-H CORRECT ANSWER ANALYSIS (5 PD) 
:··/.:_-~'::·~ - -- f -• ,.· ·.- -. ': .. l 
Paired t-Test X1: EXPERIMENTAL Y1: CONTROL 
1-.931 1-.952 1.1745 
Prob. (1-tail): OF: Mean X- Y: Paired t value: 
FIGURE 13. A-D EXPERIMENTAL vs. CONTROL t-TEST (7 PO) 
Paired t-Test X1: EXPERIMENTAL Y1: CONTROL 
DF: Mean X- Y: Paired t value : Prob. (1-tail): 
1- . 931 1-.703 1.2441 ] 
FIGURE 14. E-H EXPERIMENTAL vs. CONTROL t-TEST (5 PO) 
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FIGURE 15. TEST PACKET A: NUMBER OF OMITTED QUESTIONS 
Bar Chart of Column Means: X1 ... X2 
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FIGURE 16. TEST PACKET 8: NUMBER OF OMITTED QUESTIONS 
Bar Chart of Column Means: X1 ... X2 
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FIGURE 17. TEST PACKET C: NUMBER OF OMITTED QUESTIONS 
Bar Chart o f Column Means: X1 ... X2 
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FIGURE 18. TEST PACKET D: NUMBER OF OMITTED QUESTIONS 
Bar Chart of Column Means: X1 ... X2 
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FIGURE 19. TEST PACKET F: NUMBER OF OMITTED QUESTIONS 
Bar Chart of Column Means: X1 ... X2 
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FIGURE 20. TEST PACKET G: NUMBER OF OMITTED QUESTIONS 
Bar Chart of Column Means: X1 ... X2 
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FIGURE 21. TEST PACKET H: NUMBER OF OMITTED QUESTIONS 
One Factor ANOVA X1: TEST Y1: DATA 
Analysis of Variance Table 
Source: OF: Sum Squares: Mean Square: F-test: 
Between qroups 3 3 .457 
Within qroups 1 0 65.667 6.567 p = .5144 
Total 1 1 68.667 
Model II estimate of between component variance = -3.567 
1 
[7 
One Factor ANOVA X1: TEST 
Group: Count: Mean: Std. Dev.: Std. Error: 
A 6 14.1 67 2.483 1 .014 
B 6 13.167 2.639 1.078 
2 
7 
One Factor ANOVA X1: TEST Y1: DATA 
Mean Diff.: Scheffe F -test: Fisher PLSD: Dunnett t: Comparison: 
1.457 1.676 13.297 lA vs. B 
3 
[7 
FIGURES 22-24. A-8 HOMOGENEITY ANOVA (7 PO) 
One Factor ANOVA X1: TEST Y1: DATA 
Analysis of Variance Table 
Source: OF: Sum Squares: Mean Square: F-test: 
Between !1roups 0 0 0 
Within groups 1 0 130.667 13.067 I P = • 
Total 1 1 130.667 
Model II estimate of between component variance = -13.067 
1 
v 
One Factor ANOVA X1 : TEST Y1: DATA 
Group: Count: Mean : Std. Dev.: Std. Error: 
F 6 14.667 3.933 1.606 
G 6 14.667 3.266 1.333 
2 
7 
One Factor ANOVA X1: TEST Yt : DATA 
Scheffe F -test: Dunnett t: Mean Diff.: Fisher PLSD: Comparison: I o lo lo IF vs. G 
3 
v 
FIGURES 25-27. F-G HOI\AOGENEITY ANOVA (5 PO) 
Subject EHperimental Control 
1 1 24 18 
2 2 14 12 
3 3 14 1 1 
4 4 20 1 1 
5 5 17 14 
6 6 t 4 12 
7 7 15 15 
8 8 1 1 13 
9 9 12 15 
10 10 17 1 1 
1 1 1 1 14 18 
12 12 18 14 
13 13 15 1 6 
14 14 15 18 
15 15 18 1 3 
1 6 16 1 1 1 8 
17 17 1 1 14 
18 18 9 12 
19 19 20 1 2 
20 20 1 5 21 
21 21 20 17 
22 22 9 7 
23 23 1 0 9 
24 24 1 1 17 
TABLE 5. A·B CORRECT ANSWERS (7 PD) 
SUBJECT EHPER I MENTAL CONTROL 
1 1 14 12 
2 2 1 1 1 8 
3 3 1 1 15 
4 4 1 6 15 
5 5 8 17 
6 6 1 5 1 6 
7 7 16 14 
8 8 13 18 
9 9 16 14 
1 0 10 15 12 
1 1 1 1 13 21 
1 2 12 20 17 
13 13 7 1 0 
14 14 14 14 
1 5 15 8 15 
TABLE 6. F-G CORRECT ANSWERS (5 PD) 
X1: Experimental 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
114.75 ,3.926 ,.801 115.413 126.617 124 I 
Minimum: Maximum: Ranqe: Sum: Sum Sauared: # Missinq: 1 
19 124 11 5 1354 lss76 1o 1[7 
X2: Control 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
114.08~ 13.335 , .681 111 .1 23 123.681 124 I 
Minimum : Maximum: Ranqe: Sum: Sum Squared: # Missinq: 2 
17 121 11 4 1338 jso16 lo 1[7 
FIGURES 28-29. A-8 CORRECT ANSWER ANALYSIS (7 PO) 
Paired t-Test X1: Experimental Y1: Control 
DF: Mean X- Y: Paired t value: Prob. (1-tail): 
1.667 i-726 1.2376 1 
FIGURE 30. A-8 EXPERIMENTAL vs. CONTROL t-TEST (7 PO) 
x1: EXPERIMENTAL 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
113 .133 13.583 ,.925 112.838 127.282 115 I 
Minimum : Maximum: Range: Sum: Sum Sguared: # Missing : 
17 120 113 11 97 12767 lo 17 
X2: CONTROL 
Mean: Std. Dev.: Std. Error: Variance : Coef. Var.: Count: 
115.2 
< 
12.783 1.718 17.743 118.307 115 I 
Minimum : Maximum: Range: Sum: Sum Squared: # Missing: 2 
11 0 121 11 1 1228 13574 lo 17 
FIGURES 31-32. F-G CORRECT ANSWER ANALYSIS (5 PO) 
Paired t-Test X1: EXPERIMENTAL Y1: CONTROL 
OF: Mean X- Y: Paired t value: 
14 -2.067 -1.854 
FIGURE 33. F-G EXPERIMENTAL vs. CONTROL t-TEST (5 PO) 
